Abstract The main aim of the current study is to examine the changes in the components of subjective well-being (SWB) over time in patients with osteoarthritis who have undergone total hip or knee replacement surgery (arthroplasty). We are also interested in determining whether pre-operative ratings of self-reported health (SRH) status, as well as change in health status, can serve as predictors for postoperative levels of SWB. To this end, 50 participants who had been admitted to a hospital for arthroplasty completed the measures twice-first at the clinic one day before the surgery, and then at home approximately 4.5 months after the surgery. Despite the fact that there were substantial improvements in participants' health and physical functioning after the arthroplasty, there were no changes in their ratings of general SRH, life satisfaction (LS), or negative affect (NA). The only change in SWB scores was in the level of positive affect (PA), which was significantly higher after surgery compared with the pre-operative measurement. LS, NA, and PA scores after arthroplasty were differentially predicted by health ratings, showing that, it is the cognitive-evaluative component of SWB (i.e., LS) that is mostly responsible for the association between general SRH and SWB while affective components (i.e., NA and PA) are primarily related to more specific health indicators. Our findings can assist physicians in their efforts to provide more realistic expectations for their patients undergoing surgery in terms of the physical and psychological outcome.
Introduction
The last several decades have seen an upsurge in policy and research interest in subjective well-being (SWB), which has been defined as ''a person's cognitive and affective evaluations of his or her life'' (Diener et al. 2009, p. 63) . In recent years, researchers' interest has moved away from studying the simple demographic correlates of SWB to examining and understanding the possible systemic causes and outcomes of SWB, including personality traits, life events, and health status. SWB is no longer seen as a mere outcome variable (e.g., ''people are happy because they are rich''); on the contrary, there is now evidence showing that SWB can also predict and lead to future behavioral and other life outcomes (e.g., ''people are rich because they are happy'') (Luhmann et al. 2013; Lyubomirsky et al. 2005 ).
SWB and Health
One of the areas which has drawn the attention of many researchers concerns the relationship between SWB and health. Physical health is one of the important correlates of SWB, but only when self-reported health (SRH) ratings are used (George and Landerman 1984; )-the correlation between SWB and health status is rather weak when more objective health ratings (such as hospitalization, doctor visits, confirmed diagnoses) are examined (Angner et al. 2009; Brief et al. 1993; Okun and George 1984; Watten et al. 1997) . Concerning the causality of the relationship, several studies have shown that SWB causally contributes to health, with initial levels of SWB predicting important health outcomes in later life (Diener and Chan 2011 ). Yet, the causal role of SWB in health is far from being fully understood (Friedman and Kern 2014) . Despite several prospective longitudinal studies that have shown that various types of SWB predict health and longevity, it is still possible that there is a third variable that influences both SWB and health and creates a 'false causal' association between them. Moreover, it cannot be excluded that it is in fact health that causally contributes to SWB, or that health and SWB are reciprocally related and influence each other during the life course. For instance, an 8-year longitudinal study of older adults by Gana et al. (2013) showed that life satisfaction did not influence health, but health showed a significant effect on life satisfaction, suggesting ''a unidirectional (but not reciprocal) simultaneous relationship' ' (p. 902) . Thus, many aspects of the relationship between SWB and health clearly deserve more attention. In the present study, we conceptualize SWB as an outcome variable and examine the change in the components of subjective well-being (SWB) over time in patients with osteoarthritis who have undergone total hip or knee replacement surgery (arthroplasty). We also examine whether pre-operative ratings of SRH status (both general and osteoarthritisspecific), as well as change in health status, can serve as predictors of postoperative levels of SWB.
Components of SWB
It has been suggested that SWB has three main components: life satisfaction (LS), positive affect (PA), and negative affect (NA) (Diener 1984; Tay and Diener 2011) . However, research has shown that these three components of SWB are relatively independent, and that they may even have different causes (Diener 2013) . There is also strong evidence that the strength of the relationship between LS and the affective components of SWB depends on many different factors, such as cultural values (Kuppens et al. 2008; Suh et al. 1998) , age, and personality traits (Kööts-Ausmees et al. 2013) . For this reason, we examine LS, PA, and NA separately in the following analyses, so as not to loose any valuable information about the three indicators of SWB by merging them (Diener 2000) .
Stability and Change of SWB Over Time in Response to Arthroplasty
A meta-analysis by Luhmann et al. (2012) showed that major life events can have very different effects on SWB, and these can be both short-and long-term in nature. Interestingly, their findings also showed that the effects of most life events were stronger and more consistent across samples on LS than on the affective components of SWB.
Having surgery of any kind, especially when accompanied by major injury or longterm illness, is one of the life events which can have a significant effect on SWB. In this paper, we focus on osteoarthritis patients who have undergone a total knee or hip replacement (arthroplasty), a surgical procedure whereby the diseased knee or hip joint is replaced with artificial material (called a prosthesis). Total knee or hip replacement is a major event in a person's life which can evoke thoughts about the nature of life and death as well as feelings of both hope and fear (Gustafsson et al. 2010) , and it is usually a last choice for people suffering from osteoarthritis when other treatments, such as medication, physical therapy, and lifestyle changes have not relieved pain enough or when chronic pain, stiffness, and other limitations caused by osteoarthritis have made coping with life very difficult (Singh 2011) . Although the surgery is not without risks, people who have an arthroplasty usually have major improvement in their quality of life, sleep, and physical function, as well as degree of joint pain, especially during the first 3-6 months after surgery (Ethgen et al. 2004 ), but also in the longer term, at follow-up of 3 or more years (Shan et al. 2015) .
Although numerous studies have examined the health-related quality of life in patients with a total hip or knee arthroplasty (see Ethgen et al. 2004; Shan et al. 2015 for systematic reviews), there are surprisingly few studies that have specifically examined SWB in osteoarthritis patients who have undergone an arthroplasty. Aarons et al. (1996) found, in a sample of 70 patients, that there was a significant improvement in NA seven days after arthroplasty with no later improvement, whereas PA and LS saw no improvement at all after the surgery, remaining at the same level even at 50 days postoperation. In another study involving 62 Dutch osteoarthritis patients with total hip replacements (Borstlap et al. 1994) , there was some evidence of reduced anxiety and depression and of increased cheerfulness three to twelve months after surgery. Significant improvement in scores of LS (Salmon et al. 2001) as well as of anxiety and depression (Perruccio et al. 2011; Salmon et al. 2001) have been observed in different samples of osteoarthritis patients who were followed up three to four times after arthroplasty for a period of up to six months. In sum, although osteoarthritis patients see significant health improvements after arthroplasty compared to their preoperative status, the evidence is weak and inconclusive when it comes to changes in the different components of SWB after surgery.
Research Aims
The current paper has two interrelated aims. First, we examine the changes in SWB in patients with hip or knee osteoarthritis who have undergone an arthroplasty. While there is Subjective Well-Being and Self-Reported Health in… 1193 overwhelming evidence of osteoarthritis patients having improved physical health outcomes after an arthroplasty, compared to their preoperative status, does improved health lead to increases in SWB as well? Secondly, we are interested in studying whether pre-operative ratings of SRH status, as well as change in health status, can serve as predictors for postoperative level of SWB. To this end, we measure general SRH, as well as osteoarthritis-specific health indicators, physical ability, comorbidity of other diseases, and medication use.
Several studies have suggested that personality is the strongest predictor or cause of SWB (DeNeve and Cooper 1998; Steel et al. 2008 ) and that SWB is linked to personality by common genes (Weiss et al. 2008) . A recent large-scale meta-analysis of independent twin cohorts showed that the weighted average heritability estimate of SWB was about 35 % (Bartels 2015) . Personality traits may also influence the ratings of people's general SRH status through a shaping of their subjective interpretations of their objective health status (Löckenhoff et al. 2008) . Therefore, we also control for the three personality traits-Neuroticism, Extraversion, and Conscientiousness-which appear to be the strongest predictors of SWB (DeNeve and Cooper 1998; Dobewall et al. 2013; Hayes and Joseph 2003; Lucas and Diener 2008; Steel et al. 2008; Weiss et al. 2008; Vittersø 2001) when examining the associations between health indicators and SWB.
Our study design has notable strengths and goes beyond earlier research in several important ways. First, this is one of the few studies which has examined changes in all three components of SWB-NA, PA, and LS-after a major life event (i.e., arthroplasty). Earlier research has shown that the three components of SWB are not uniformly related to one another (Kuppens et al. 2008; Kööts-Ausmees et al. 2013) and that even the same life events can affect the components of SWB very differently (Luhmann et al. 2012) .
Second, when examining health status, we not only use people's ratings of their general SRH but also numerous more specific indicators of physical health such as osteoarthritisrelated health indicators, physical ability, comorbidity of other diseases, and medication use. Although people's rating of their general SRH is a relatively good reflection of their objectively measured health status (DeSalvo et al. 2006; Jylhä 2009; Mackenbach et al. 2002) , it also has a substantial evaluative component (Kööts-Ausmees et al. 2016) , so our study improves upon previous research by including more specific health-related questions in addition to people's ratings of their general SRH.
Third, when studying the associations between SWB and health indicators in a group of osteoarthritis patients, we also control for the three personality traits-Neuroticism, Extraversion, and Conscientiousness-which are strongly linked not only to SWB (DeNeve and Cooper 1998; Dobewall et al. 2013; Steel et al. 2008 ) but may also influence people's ratings of their subjective health (Kööts-Ausmees et al. 2016; Löckenhoff et al. 2008) .
Last but not least, our longitudinal study design allows us to shed some light on the causal role of SRH status in SWB that is not yet fully understood. We examine whether people's preoperative ratings of SRH status can predict postoperative levels of the different components of SWB and, vice versa, in order to contribute to the discussion about the complex relationships between SWB and SRH status. Among other things, the answers to these questions will help to develop more effective psychological intervention programs for patients with osteoarthritis who plan to undergo or have already undergone arthroplasty.
Method 2.1 Participants
Participants for the current study were recruited from the Orthopaedic Unit of the Pärnu Hospital Surgery Clinic from patients who had been admitted for total hip or knee replacement surgery (arthroplasty) during the period January to March 2008. Pärnu is the fourth largest city of Estonia, with a population slightly over 40,000. The criteria for inclusion in the current study were the following: (a) the participant had been diagnosed with a primary or secondary hip or knee arthrosis; (b) the hip or knee replacement surgery was going to take place at the Orthopaedic Unit of the Pärnu Hospital Surgery Clinic; (c) the participant was able to read and understand Estonian as well as fill in the questionnaire; (d) the participant gave informed consent to participate in the study. All data were collected by the second author of this article.
A total of 50 patients with a mean age of 64.9 years (SD = 9.2; ranging from 43 to 82 years) participated in the study. Fifty-eight per cent of the participants (n = 29) were females. More than half of the participants (n = 27) had either secondary or secondary vocational education, 28 % of the participants had elementary education, and 18 % higher education.
Thirty-six participants (72 %) were scheduled to have a knee, and 14 (28 %) participants a hip, arthroplasty. There were no statistically significant differences in any variable of interest before surgery between participants who were having a knee or a hip arthroplasty. Therefore, the participants will be treated as a single group of osteoarthritis patients, regardless of their exact diagnosis. All participants first completed the questionnaire at the clinic 1 day before their operation (T1). On average 4.5 months after the operation (Median = 136 days, SD = 22.6 days, varying from 94 to 175 days), 47 (94 %) of the initial 50 participants completed the questionnaire for the second time (T2). The three dropouts did not differ from the remaining participants in any of the variables of interest at T1.
Measures

Subjective Well-Being (SWB)
Life satisfaction was assessed with the Estonian version of the Satisfaction with Life Scale (SWLS; Diener et al. 1985; Pavot and Diener 1993) . The scale consists of five items, for example, ''So far I have gotten the important things I want in life'' and ''If I could live my life over, I would change almost nothing''. Items were rated on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). The average score across the five items forms a score of LS. Cronbach alphas of the SWLS were .73 (T1) and .83 (T2). The SWLS scores at T1 and T2 were correlated at r = .50 (p \ .0001).
Positive and negative affect. Participants' experience of positive and negative affect was measured by the Estonian version (Allik and Realo 1997) of the Positive and Negative Affect Schedule (PANAS; Watson et al. 1988) . The PANAS consists of 20 mood terms, half of which measure positive affect (PA) and the other half negative affect (NA). Participants were instructed to indicate the extent to which they had felt each of the emotions over the previous two weeks. Items were scored on a 5-point Likert-like scale ranging from 1 (very slightly or not at all) to 5 (extremely). The Cronbach alphas of the PA scale were .81 (T1) and .89 (T2), and of the NA scale .83 (T1) and .91 (T2). The correlations between PA scores at T1 and T2 and between NA scores at T1 and T2 were r = .38 (p \ .01) and .54 (p \ .0001), respectively.
There were no statistically significant gender or age differences in the scores of SWLS, NA, or PA at either T1 or T2, and, therefore, gender and age are not considered covariates in the following analyses.
Health Status
General self-reported health status. Participants' general SRH status was measured with the following question: ''How do you rate your health?'' Answers were given on the following scale: 1-I am completely healthy; 2-I am generally healthy; 3-I have some health problems but I get by; 4-my health is not particularly good, I cannot do everything I want to do; 5-generally speaking, my health is bad and requires constant care; 6-my health is very bad. In the subsequent analyses, scores are reversed so that higher scores indicate better health. The correlation between the ratings of general SRH status at T1 and T2 was not statistically significant, r = .24, p = .110.
Osteoarthritis-specific instrument of health. In order to assess pain, stiffness, and physical function in our participants with hip or knee osteoarthritis, we used the visual analogue version (VAS) of the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC TM VA-3.1; Bellamy 2007; Bellamy et al. 1988) .
1 WOMAC consists of 24 items that are divided into three subscales: pain (5 items), stiffness (2 items), and physical function (17 items). The items were answered using 100-mm visual analogue scales and, accordingly, the initial scores of the three subscales ranged from 0 to 500 (pain), 0 to 200 (stiffness), and from 0 to 1700 (physical functioning), with higher scores indicating more pain, more stiffness, and more difficulty in the performance of different everyday activities, respectively. All WOMAC data presented in this report have been normalized using average scores on 0 to 10 scales, where the best score possible is 0 and the worst is 10 (Bellamy et al. 2011) . Cronbach alphas of the pain, stiffness, and physical function subscales were .69, .58, and .87 at T1 and .89, .89, and .96 at T2, respectively. The WOMAC scales were significantly correlated with one another (p \ .0001) both at T1 (mean r = .57) and T2 (mean r = .72), and therefore, total WOMAC scores at T1 and T2 were determined by summing the scores of the three subscales.
Other aspects of health. Participants' health was further evaluated in the following three ways:
(1) First, participants were asked if they used any aid for walking (e.g., a walking stick, crutches, a walking frame, or a wheelchair). Among the 47 participants who completed the questionnaire both at T1 and T2, 34 % (16) at T1 and 38 % (18) at T2 used some sort of walking aid. The difference between the two measurement occasions was not statistically significant, p = .664. (2) Second, participants were asked if they had any other chronic health problems besides osteoarthritis. Thirty-six (72 %) participants at T1 and 29 (63 %) participants at T2 answered that they had other chronic health problem(s) in addition to osteoarthritis (the difference between T1 and T2 was not significant, p = .334). The most common comorbid health condition both at T1 and T2 was hypertension, which was mentioned by 34 % and 38 % of participants, respectively. (3) Finally, participants were asked how frequently they took painkillers. The question was answered along the following scale: 1-every day; 2-a few times a week; 3-a few times a month; 4-less frequently or not at all. For the subsequent analyses, the scores were reversed so that higher scores indicate more frequent intake of painkillers.
Personality Traits
Finally, participants' personality traits were measured at T1 using the self-report version of the National Character Survey (NCS). The NCS (Terracciano et al. 2005) consists of 30 bipolar items intended to parallel the facets of the NEOPI-R (Costa and McCrae 1992) and respondents are asked to rate their personality using these items. The Estonian version of the NCS has been successfully used in an earlier study by Realo et al. (2009) . NCS scores for the three traits were calculated as the sum of the six relevant facets/items.
Results
Changes in Health Status Following Arthroplasty
Means, standard deviations, and test-retest correlations of WOMAC scores and ratings of general SRH before and after arthroplasty are displayed in Table 1 . The pre-operative Table 1 Mean scores of SWLS, PANAS, and WOMAC scales and subjective health ratings at T1 (1 day before operation) and T2 (about 4.5 months after operation) Table 1 , however, participants experienced significantly less pain, stiffness, and difficulty with the performance of different daily activities at about 4.5 months after their arthroplasty (T2), compared to before the operation (T1) when using repeated measures analysis of variance (ANOVA).
3 At T2, the WOMAC scores in the current sample did not significantly differ from the respective values for their age-matched peers in the general Australian population (Bellamy et al. 2011) .
The improvement in participants' health from T1 to T2 could also be seen in the reduced frequency of taking painkillers. Before arthroplasty (T1), 36 % (17) of the 47 participants took painkillers every day, 21 % (10) a few times a week, 4 % (2) a few times a month, and 38 % (18) less frequently or not at all. At T2, only 4 % (2) of participants took painkillers every day, 17 % (8) a few times a week, 28 % (13) a few times a month, and 50 % (23) less frequently or not at all. One participant did not answer this question at T2. The difference between the frequency distributions at T1 and T2 was statistically significant, Chi square = 19.9, df = 9, p = .02. As noted in the Methods section, there were no statistically significant changes in participants' health status in terms of using a walking aid or having other chronic diseases from T1 to T2.
Participants' perception of their general SRH, however, was not influenced by having undergone the knee or hip arthroplasty (p = .999; see Table 1 ), despite the fact that significant improvements in their physical functioning could be demonstrated by the decreased WOMAC scores (i.e., less pain and stiffness, as well as less difficulty in the performance of different activities) and by the reduced intake of painkillers. Only 32 % of the participants said that their health was better after the arthroplasty (T2) than before the surgery (T1). For 36 % of the participants (n = 17), there was no change in their general SRH status before and after the arthroplasty, whereas 32 % of participants argued that their health was in fact worse after the arthroplasty (T2) than before (T1).
Changes in Subjective Well-Being Following Arthroplasty
The three components of SWB (i.e., LS, PA, and NA) were not significantly correlated with each other at T1 (see Table 2 ). At T2, the only correlation that reached a significance level of p \ .05 was between LS and PA, r = .36 (p = .016). The fact that the intercorrelations between the components of SWB were mostly not statistically significant further supported our earlier decision to use the three components of SWB separately in the subsequent analyses.
Similarly to general SRH, there were no significant changes in participants' rating of their LS or negative emotions, following the arthroplasty, as shown by the results of the repeated measures of ANOVA. However, the SWLS score in the current sample before arthroplasty (M = 3.6, SD = .8), but not after (M = 3.4, SD = .9), was significantly higher (p \ .001) than the respective age-and gender-specific score of the SWLS 2 The mean WOMAC subscale scores for pain, stiffness, and physical function in Bellamy et al.'s study (2011) for the age group 65-69 years were 1.68 (2.19), 2.32 (2.50), and 1.87 (2.29), respectively. 3 The change in the total WOMAC score in the current sample is similar to that which was reported by Tali and Maaroos (2011) for a sample of 26 Estonian female patients who completed the WOMAC inventory 1 day before and 3 months after arthroplasty. (M = 3.2, SD = .8) based on an age and gender-matched selection of the Estonian general population (N = 600; mean age = 62.6 years, SD = 11.6; 61 % women).
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The only change in SWB scores over the period of 4.5 months was in the level of PA: participants' level of PA was significantly higher at T2 (M = 27.2, SD = 6.4) than at T1 (M = 25.0, SD = 6.4), t(44) = 2.2, p = .035. The PA score in the sample of osteoarthritis patients after the arthroplasty, but not before, was significantly higher (p \ .05) than in an age-and gender-comparable sample of 55 individuals (mean age 68.2 years; SD = 5.5, 76 % women; mean PA score = 24.5, SD = 6.0) who were recruited for an experience sampling study (Kööts et al. 2011 (Kööts et al. , 2012 ) from two day centers in Tartu (Estonia) that provide activities and lunches for older people. The scores of NA at both T1 (M = 18.7, SD = 6.3) and T2 (M = 18.4, SD = 6.8) were significantly higher, at a significance level of p \ .05, than in the above-mentioned control sample (mean NA score = 15.95; SD = 4.69).
Predicting SWB After Arthroplasty from Pre-operative Health Ratings
Our second aim is to determine whether pre-operative health ratings serve as predictors for the postoperative level of SWB, and whether these relationships persist when three Big Five personality traits are added to the model. All correlations between SWB components and health ratings at T1 and T2 are shown in Table 2 . In order to control for the baseline effects, a change score was calculated separately for LS, PA, and NA by subtracting the baseline (T1) score from the follow up (T2) score, with higher positive scores indicating a greater increase in LS, PA, and NA scores from T1 to T2, respectively.
We conducted a series of hierarchical linear regression analyses, using IBM Statistical Package for Social Sciences (IBM SPSS version 23). Altogether, four blocks of variables were added as predictors of LS at T2 to the regression model: (1) a change score of LS from T1 to T2; (2) general SRH at T1; (3) the WOMAC total score and other health ratings (i.e., intake of painkillers, use of walking aids, and comorbid health problems) at T1; and (4) three FFM personality traits (i.e., Neuroticism, Extraversion, and Conscientiousness) at T1. All variables within a block were, as a rule, entered simultaneously. Similar models were run for NA and PA at T2.
All nine variables explained about 46.3 % of the variance in LS at T2. Higher levels of LS after arthroplasty were significantly associated with increased levels of LS from T1 to T2 (b = .56, p \ .0001) and better general SRH at T1 (b = .34, p = .004). In case of PA, only a higher increase in PA from T1 to T2 (b = .53, p \ .0001) made a significant contribution to predicting the experience of PA after arthroplasty, with all nine variables explaining 42.0 % of the variance. Finally, the experience of NA after arthroplasty was significantly predicted by a higher increase in NA scores from T1 to T2 (b = .63, p \ .0001) but also by higher WOMAC total (b = .35, p = .012) and Neuroticism (b = .31, p = .041) scores before arthroplasty. Altogether, the nine variables explained 35.5 % of the variance in NA at T2.
Predicting SWB After Arthroplasty from Changes in Self-Rated Health Status Following Surgery
We were also interested in examining whether the components of SWB at T2 (i.e., 4.5 months after arthroplasty) can be predicted from changes in health status following arthroplasty. To this end, we first calculated the difference in the general SRH status from T1 to T2, with positive scores indicating improved general SRH and negative scores indicating a worsening in general SRH. We also calculated (a) the difference between the WOMAC general scores before and after arthroplasty, with higher positive scores indicating a greater improvement in pain, stiffness, and physical functioning after arthroplasty, and (b) change in the use of painkillers, with higher scores indicating a greater reduction in the use of painkillers at T2 compared to T1. Since there were no statistically significant changes in participants' health status in terms of using a walking aid or having other chronic diseases from T1 to T2, these two variables were not included in the analyses. Next, we predicted LS, NA, and PA scores at T2 from the health change scores using hierarchical linear regression analysis while also controlling for the baseline effects of the three SWB components and personality traits. More specifically, four blocks of variables were added as predictors of LS at T2 to the regression model: (1) a change score of LS from T1 to T2; (2) a change score of general SRH from T1 to T2; (3) a difference between the WOMAC general scores before and after arthroplasty and a change score of the intake of painkillers from T1 and T2; and (4) three FFM personality traits (i.e., Neuroticism, Extraversion, and Conscientiousness) at T1. All variables within a block were entered simultaneously. Similar models were run for NA and PA at T2.
Only the change in the levels of LS and NA from T1 to T2 served as important predictors for LS and NA scores at T2, respectively. For the experience of PA at T2, however, also the change in the use of painkillers (b = .30, p = .023) made a significant contribution to the prediction of PA after surgery even when personality traits and the change in PA levels were controlled for.
Causality of the Relationships Between SWLS and General SRH
As we showed above, general SRH at T1, that is, before arthroplasty, was a significant predictor of people's ratings of LS after arthroplasty, even when other health-related indicators, basic personality traits, and the change score from T1 to T2 were controlled for. In order to shed some light on the causality of the relationship between LS and general SRH, we also ran a hierarchical multiple regression analysis where we predicted general SRH after arthroplasty from (1) a change score of general SRH status from T1 to T2; (2) LS at T1; (3) the WOMAC total score and other health ratings (i.e., intake of painkillers, use of walking aids, and comorbid health problems) at T1; and (4) three FFM personality traits (i.e., Neuroticism, Extraversion, and Conscientiousness) at T1. All nine variables explained 44.6 % of the variance in general SRH at T2. Better general SRH after arthroplasty was significantly associated with a greater improvement in general SRH status from T1 to T2 (b = .47, p \ .001) as well as with higher levels of LS at T1 (b = .31, p = .013), the latter suggesting a reciprocal relationship between SWLS and general SRH.
Discussion
Earlier research has shown that major life events can have various both short-and longterm effects on SWB, and that the effects of most life events appear to be stronger on LS than on the affective components of SWB (Luhmann et al. 2012 ). In the current study, we examined the change in SWB levels in a group of osteoarthritis patients approximately 4.5 months after arthroplasty. Our results showed that, while there were significant improvements in participants' health and physical functioning after arthroplasty compared to their preoperative status, there were no changes in ratings of general SRH, LS, or NA. The only change in SWB scores was in the level of PA, which was significantly higher after surgery compared with the pre-operative measurement. This confirms earlier findings by Diener et al. (2006) , who showed that the various components of SWB exhibit differential stability, and that long-term levels of NA appear to be more stable than long-term levels of PA. However, our findings are not completely compatible with Aarons et al. (1996) , who showed that there was a significant early improvement in NA at 7 days after arthroplasty with no later improvement, whereas PA and LS did not change after arthroplasty or at follow-up, about 2 months after surgery. Due to our study design, unfortunately, we cannot say anything about the change in SWB right after arthroplasty. It is known that people adapt to many life events and that this adaptation often happens within a relatively short period of time (Diener et al. 2006) , but the process of adaptation is not automatic and there are still several unanswered questions regarding if, how, and when adaptation to a life event occurs. Thus, we do not know whether, or to what extent, the level of SWB of our participants changed immediately following arthroplasty, or whether 4.5 months is long enough for adaptation to occur.
However, it should also be noted that the participants in our study reported significantly higher levels of LS than people in the general population before, but not after, arthroplasty. Thus, it may be that the level of LS among our participants was already elevated before arthroplasty in anticipation of surgery and the consequent expected improvement in healthrelated quality of life, and that the non-significant decrease in the level of LS after arthroplasty is in fact an effect of adaptation. The level of PA among our respondents, however, was higher than in the control group only after arthroplasty, suggesting that the significant change in the level of PA from T1 to T2 may be due to the perceived positive changes in health status-most notably to the reduced consumption of painkillers-following arthroplasty. We also found that our participants with osteoarthritis reported significantly more negative affect than controls did, both before and after surgery. This in line with earlier research that shows that negative affect often develops as a consequence of chronic pain (Huyser and Parker 1999) , something from which people with osteoarthritis greatly suffer (Schaible 2012) .
Our findings also showed that the three components of SWB were relatively weakly associated with each other, with only LS and PA scores after arthroplasty being significantly correlated with each other at a significance level of p \ .05 (r = .36). The independence of the SWB facets was further supported by the fact that they were differently related to the various health indicators. When we predicted our participants' SWB after arthroplasty from their general SRH status, three basic personality traits, the WOMAC total score, and other health ratings (i.e., intake of painkillers, use of walking aids, and comorbid health problems) at T1 while also controlling for the base-line level of SWB, better general SRH status was the only statistically significant predictor of LS after arthroplasty, whereas NA after arthroplasty was significantly predicted by the higher WOMAC score (indicating more pain, more stiffness, and more difficulty in the performance of different everyday activities) and by higher levels of Neuroticism before arthroplasty. Finally, only the change in the use of painkillers at T2 compared to T1 made a significant contribution to the prediction of PA after surgery, meaning that those participants who had a greater reduction in the use of painkillers after arthroplasty also had higher post-surgery levels of PA.
Interestingly, general SRH status, which has repeatedly been shown to relate to SWB (see Friedman and Kern 2014 , for a review), was only associated with the cognitive component of SWB-LS-in our study. Thus, it appears that the link between general SRH and SWB (see also Kööts-Ausmees et al. 2016 ) is, first and foremost, due to the evaluative component inherent in both LS (Pavot and Diener 1993) and general SRH (Jylhä 2009 ) assessments. The more specific health indicators, such as the experience of pain, stiffness, or more difficulties in the performance of different everyday activities, were more strongly associated with the affective components of SWB. In sum, our findings clearly imply that further studies should focus on the independent ability of SWB components to ''predict health outcomes beyond a general SWB factor score'' (Diener and Chan 2011, p. 27) , as well as vice versa, which is what we did in the current study.
Finally, the longitudinal nature of the data allowed us to shed some light on causality in the relationship between LS and general SRH, which is, to date, far from being fully understood (e.g., Friedman and Kern 2014) . In the present study, we conceptualized SWB as an outcome variable and found that general SRH status at T1, that is, before arthroplasty, was a significant predictor of people's ratings of LS after arthroplasty, even when LS at baseline and basic personality traits were controlled for. In order to examine causality in the relationship, we also predicted general SRH after arthroplasty from the LS ratings at T1 and found that better general SRH after arthroplasty was predicted not only by a greater improvement in general SRH status from T1 to T2 but also by higher levels of LS before arthroplasty. Thus, although there is a growing body of evidence indicating that SWB causally contributes to health, with initial levels of SWB predicting important health outcomes in later life (Chida and Steptoe 2008; Diener and Chan 2011) , our findings suggest that the relationship between the ratings of general SRH status and LS is likely to be reciprocal, that is the ratings of general SRH affecting LS and conversely, LS affects the ratings of general SRH.
Limitations and Practical Implications
As in most research, our study had some notable limitations. First, the size of our sample was fairly small, which clearly limits the conclusions that can be drawn. Second, as mentioned, we only measured participants' level of SWB and health status twice: 1 day before arthroplasty and about 4.5 months after arthroplasty. For this reason, we cannot say for certain if and when adaptation to a life event such as this occurs. Yet, there are several important strengths of our study that outweigh these limitations, including the prospective study design and the use of different indicators to measure SWB and physical health.
Our findings clearly suggest that when examining the associations between health and SWB, the components of SWB should be assessed as distinct constructs-it is the cognitive-evaluative component of SWB (i.e., LS) that is mostly responsible for the association between general SRH and SWB while affective components (i.e., NA and PA) are primarily related to more specific health indicators.
Our results also showed that despite substantial improvements in participants' physical functioning and health status about 4.5 months after arthroplasty compared to their preoperative status-they had significantly less pain and stiffness, less difficulty in the performance of different activities and took fewer painkillers-the participants only reported higher levels of PA but not better general SRH, higher LS, or lower NA after arthroplasty. These findings can assist physicians in their efforts to provide more realistic expectations for their patients undergoing surgery In terms of the physical and psychological outcome.
